Beta-amyloid oligomerisation monitored by intrinsic tyrosine fluorescence.
Aggregation of the peptide beta-amyloid is known to be associated with Alzheimer's disease. According to recent findings the most neurotoxic aggregates are the oligomers formed in the initial stages of the aggregation process. Here we use beta-amyloid's (Aβ's) intrinsic fluorophore tyrosine to probe the earliest peptide-to-peptide stages of aggregation, a region often merely labelled as a time lag, because negligible changes are observed by the commonly used probe ThT. Using spectrally resolved fluorescence decay time techniques and analysis we demonstrate how the distribution of 3 rotamer conformations of the single tyrosine in Aβ tracks the aggregation across the time lag and beyond according to the initial peptide concentration. At low Aβ concentrations (≤5 μM), negligible aggregation is observed and this is mirrored by little change in the fluorescence decay parameters, providing a useful baseline for comparison. At higher concentrations (≈50 μM), and contrary to what is generally accepted from ThT studies the rate of aggregation can be described by an exponential growth to a plateau in terms of the relative contributions of two of the three rotamers, with a characteristic aggregation time of ≈33 h.